Introduction
Globally an estimated 34 million people were living with HIV at the end of 2010 [1] . The introduction of antiretroviral (ARV) in 1996 was a turning point for hundreds of thousands of people with access to sophisticated healthcare. United Nation for International Development (UNAID) and World Health Organization (WHO) estimates that since the availability of effective treatment some 2.9 million lives have been saved [2, 3, 4] . About 68% of all people living with HIV resided in sub-Saharan Africa, a region with only 12% of the global population in 2010 [5] . Ethiopia is among the seriously affected countries in sub Saharan Africa with more than 1.3 million people living with HIV and an estimated 277,800 people requiring treatment [1] . The overall adult HIV prevalence was 1.4% and 1.5% in 2005 and 2011 [6, 7, 8] [6] [7] [8] [9] . The situation of HIV/AIDS in the study region is one of the worst in the country with persistently high prevalence. The regions prevalence was estimated at 2.9% in 2010. Currently, there are an estimated 379,096 people living with HIV/AIDS in the region [10] . Information on survival from Africa is limited and comes from studies of short duration with relatively high loss to follow-up [11] . The effectiveness of HAART could vary from region to region because of the difference in background disease burden (such as tuberculosis or intestinal parasites), viral subtypes and possible genetic differences in drug metabolism [12] . The contribution of ART is paramount in improving patient survival and has to be empowered further by studying its outcome. Therefore, study of the outcome of ART so as to provide necessary information to healthcare providers, policy makers and program funders to determine resource allocation and optimize care and treatment strategies for HIV in Ethiopia is timely issue. Thus, this study was aimed to determine the survival status and its predictors among HIV positive adults on ART in Debre Markos Referral Hospital, Northwest Ethiopia, and 2005-2013. February 2013 were the source population and selected HIV positive adults' record on care and support follow up who had started ART at the hospital within the same period were included in the study.
Methods

Study design, area and period
Eligibility criteria
All adult (>=15 years old) HIV positive individuals on care and support follow up who had started ART and had at least one visit in Debre Markos referral hospital were included. Adults with incomplete registration cards during the review, who started ART from other healthcare institutions, drop outs, lost and transfer, were excluded from the study (Figure 1) . Sample size determination As the investigation was cohort study, the sample size required for achieving statistically significant results was determined using two population proportion formula. Therefore, sample size was calculated by taking into account the major exposure variables and using open epi version 3.04.04 statistical package [13] . Among exposure variables, WHO staging is chosen as main exposure variable of non-accidental mortality during the 7 years of follow up since it was considered to give the optimal sample size and most significant result. In this regard, a 5% level of significance (twosided), a power of 80% and a ratio of unexposed to exposed of 1:1, estimated proportion of mortality in Ethiopia was taken 4.1% for non-exposed group (WHO stage I and II) and 10.1% for exposed group (WHO stage III and IV) [14] . (Table 1) . However, in practice getting 320 patients in their WHO stage I and II was difficult and the rest were from stage III and IV. Thus, the total sample size was 640 [12, 15] .
Sampling technique
Simple random sampling technique was used to recruit predetermined sample size from the clinic computerized register. First registration number was identified and computer generated number was used to select study subjects among the eligible cards (Figure 2) [12, 15] . Drop: lost to follow up for >3 months Transfer out: a patient is referred to another health facility for care evidenced by his/her document. Functional Status: Working: able to perform usual work in or out of the house; Ambulatory: able to perform activities of daily living; Bedridden: not able to perform activities of daily living [12, 15] . Survival: when the patient is known to be alive as evidenced by hi/her clinical follow up till the end of the study period. Survival time : the period that a patient stays in life after starting ART. Adherence: Good: if the percentage of missed dose is between <95% (<2 doses of 30 doses or < 3 dose of 60 dose) as documented by ART physician; Fair: if the percentage of missed dose is between 85-94% (3-5 doses of 30 doses or 3-9 dose of 60 dose) as documented by ART physician;Poor: if the percentage of missed dose is between < 85% (>6 doses of 30 doses or > 9 dose of 60 dose) as documented by ART physician; Side effect: as recorded by ART physician/nurse on the patient card. Data collection procedure Data collecting checklist was prepared based on routine data registration protocol using the standardized ART entry and follow up form employed by the ART clinic. The data collecting checklist was used by data collectors for recording information from patients' cards Data quality control To ensure quality, data were collected by ART staff nurses working in the hospital after one day training on the techniques of data collection. The completeness of data was checked by two trained supervisors so as to provide feedback in registration process and to correct when necessary. Furthermore, every night data collectors, supervisors and principal investigators used to discuss about documenting the findings and exchange of the information.
Moreover, pre-test was done on registrations that were not included in the final study.
Data processing and analysis
The data were entered in Epi data version 3.1 computer program. Prior to the analysis, the whole data were cleaned and 20% of the data was double-entered. The completeness of the data was checked. Errors related to inconsistency were verified using cross tabulation and other data exploration methods. The data was exported to Statistical Package for Social Sciences (SPSS) version 16.0. Then recoded, categorized and sorted to facilitate analysis. The data was analyzed using SPSS version 16.0. Kaplan-Meier model was used to estimate survival probability after ART initiation and log rank tests was used to compare survival curves. Those variables showed statistical significance in univariate analysis with pvalue of <0.25 [16] were selected for multivariable analysis and declared as statistically significant when p-value <0.05. Table 5 ). Log rank test for different groups of patients showed that the difference in survival and hazard curves. Base line Hgb, baseline functional status, recent adherence of patients to the drug and presence of OIs were shown in Figure 3 . Patients based age category, availability of OI prophylaxis, baseline CD4 count and presence of toxoplasmosis, WHO staging on treatment, and TB screened status were some of the variables that showed significance in Log rank test (Figure 4, Figure 5,Figure 6, Figure 7) . In multivariate Cox regression analysis those variables with p-value <0.25 in the bivariate analysis and non-collinear independent variables were included. The variables selected for multivariable analysis were age, occupational status, educational status, religion, marital status, types of OI prophylaxis at baseline, baseline functional status, unexplained chronic diarrhea >1 month, weight loss >10%, baseline Hgb, baseline CD4 count, recent treatment adherence, baseline WHO clinical staging and other opportunistic infections. Among these variables, none of the socio-demographic variables was significant predictor of mortality
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Discussion
In this retrospective cohort study, the survival probability was increased from early phase of ART follow up to the end of the study. Over all estimated survival of patients after ART was 65.22 months. In this study after initiation of the antiretroviral treatment, HIVpositive patients lived for an average of 65.22 (95% CI=61.409-69.043) months. This finding was in agreement with studies in other African countries and in Ethiopia [17] [18] [19] where average survival of patients after ART was 63.7 month [17] and 77 months [18] . After initiation of the antiretroviral treatment, HIV-positive patients lived for an average of 5.65 years [19] . However, the mean survival of patients after ART initiation was 43 months in SNNPR, Ethiopia [15] . This may be because of the relatively short period of time in the later study (4 year) in which death is very high in early periods of treatment and more than 1000 subjects were in WHO stage IV. This study also shows that relatively short average duration of study subjects (2.03 deaths per 100 person years). Also the above slight difference (65 vs. 77) might be the later study was done in Military Hospital in Addis Ababa, Ethiopia. This is might also be because of better awareness of patients, better clinical care and nutrition, and socio-demographic differences compared with the current study areas. Patients with side effect survive more than those patients with no recorded side effects. Probably this is due to high mortality rate in early periods of treatment in which side effects are not commonly seen. Kaplan-Meier analysis of survival status showed that male sex show better survival than female i.e estimated survival was 64.67 months (95% CI= 59. Table 6 ). In the present study, patients with hemoglobin <10g/dl at base line was at high risk of death. Study on cause's specific mortality indicators study from LMIC [20] . Study in Tanzania rural hospital by Johannessen A. etal [ 21] . Studies in Ethiopia [22] [23] [24] 25 ] indicated that patients with anemia were at high risk of death after ART initiation. The possible explanation for this phenomenon could be 234 of patients took ZDV which is responsible factor for persistent anemia as indicated in other study [16] . As a result, patients with lower Hgb should be closely followed and monitor ZDV drug administration. Functional status during ART initiation was significant predictor of mortality. Patients in ambulatory functional status and bedridden are at increased hazard rate of death by 2.727 and 2.382 times than patients in working functional status respectively. This finding is consistent with many studies done in the past in Ethiopia. Study done in eastern Ethiopia show that risk of mortality was 4.09 time high for patients in bedridden functional status than working ones [22] . In this study, patients with fair and poor ART adherence are at high risk of death (2.169 and 1.887) times than those with good adherence. In line with this, the previous study by Bedru B. etal revealed that patients who have poor adherence were at risk of death by 3.92 than with those who have good adhered patients in Addis Ababa [19] . In relation to this, Gezahgn A. etal found that risk of death of poor adhered patients is 5.09 (95%CI, 5.51-49.48) than better adhered patients [26] . The possible explanation for high risk of death for patients with poor adherence should be studied further. Even though, adherence assessment technique is not as such reliable in our case (self reported), it was significant predictor of death. This could be an alarm for further study of the reason for adherence and also to increase the survivals of patients by establishing ways to good adherence. So, patients with poor ART adherence should be followed more frequently to decrease risk of death. Strength of the study -Since lost, dropouts, transfer outs and transfer in were excluded so that mortality of the patient was not underestimated. This is true when patients with high risk of death among lost, dropouts and or transfer in or out. Limitations of the study Using secondary data in which some important variables were not documented well and many opportunistic infections was presumed diagnosis.
Conclusion
The Kaplan-Meier results showed that the general mean estimated survival time of patients after HAART initiation is improved. Significant predictors of mortality after HAART initiation were: Lower baseline hemoglobin; Ambulatory and bed ridden functional status; Poor ART adherence; Advanced WHO clinical stage; Absence of recent TB prophylaxis; Unrecognized side effects; Persistent unexplained chronic diarrhea (>1 mon) Implications of the study findings : Patients being on ambulatory and bedridden functional status should be assessed for other possible concomitant disease conditions and treated with closer follow up so as to minimize the risk of death. Patients with unexplained chronic diarrhea, oral candidacies and herpes zoster should be followed with special attention and these symptoms should be treated promptly. Important clinical characteristics of patients such as WHO staging, CD4 count, Hgb and other OIs should be documented correctly and regularly. The health team should access health status information of patients particularly on advanced age, jobless, being divorced, being in ambulatory and bedridden functional status, and other clinical results so that they follow these patients in especial consideration. Prospective study is necessary to get quality data by including variables which were not documented in routine healthcare practice like socio-economic status of patients, physician skill of treatment, BMI and other important laboratory investigations
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